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Abstract 

Acute  pesticide  poisoning  is  an  important  cause  of  morbidity  and  mortality  in  Iran  and  worldwide.  Determination  of  inducing  factors 
in  pesticide  poisoning  is  very  important  parameter  for  planning  of  preventive  and  controlling  programs.  The  aim  of  present  study  is 
assessing  of  effects  of  epidemiological  variables  on  fatal  pesticide  poisoning. 

Data  was  obtained  from  autopsies  on  suspected  pesticide  poisoning  deaths  were  performed  in  the  Tehran  Legal  Medicine  Center 
between  2003  and  2004.  Among  these  medicolegal  autopsies,  fatal  poisoning  cases  were  evaluated  retrospectively  by  reports  of  toxico¬ 
logical  analysis.  The  variables  such  as  age,  sex,  job,  residential  location,  educational  level,  type  of  pesticide  and  cause  of  poisoning  were 
reviewed. 

From  total  of  3885  autopsies  referred  to  forensic  toxicology  laboratory  for  pesticide  toxicology  analysis,  51  (1.31%)  deaths  were  due 
to  pesticide  poisoning.  The  age  of  cases  was  32  ±  17  years  old.  63.3%  of  cases  were  male  and  36.7%  of  them  were  female.  The  majority  of 
cases  (31.4%)  were  housekeeper  and  23.5%  were  student.  66.7%  of  cases  were  lived  in  urban  and  33.3%  were  lived  in  rural  area.  The  most 
common  type  of  poisoning  was  suicide  (52.9%).  33.3%  of  cases  had  primary  education.  The  common  type  of  pesticide  in  this  study  was 
aluminum  phosphide  18  (35.8%)  and  organophosphates  17  (33.3%). 

According  to  fatal  aluminum  phosphide  poisoning,  more  stringent  legislation  and  enforcement  regarding  the  sale  and  distribution  of 
this  toxic  substance  is  needed.  Thus  substitution  of  this  pesticide  with  safer  agents  is  necessary. 

©  2007  Elsevier  Ltd  and  FFLM.  All  rights  reserved. 
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1.  Introduction 

Acute  pesticides  poisoning  is  an  important  cause  of  mor¬ 
bidity  and  mortality  worldwide.  It  has  been  estimated  that 
around  three  million  severe  cases  of  acute  pesticides  poi¬ 
soning  occur  each  year  with  some  220000  deaths.1  95% 
of  fatal  pesticide  poisoning  occurs  in  developing  countries.1 
In  Iran,  there  are  more  than  500  different  pesticide  com¬ 
pounds  available  for  agricultural  uses.2  In  previous  studies, 
it  was  indicated  that  pesticides  are  the  third  most  common 
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cause  of  poisoning  and  principal  cause  of  poisoning  related 
mortality  in  Iran.2  3 

Pesticides  are  widely  used  and  available,  therefore  the 
intentional  poisoning  of  these  compounds  is  one  of  the 
most  common  causes  of  chemical  poisoning  in  Iran.  All 
fatal  pesticide  poisoning  cases  from  Tehran  and  nearby 
towns  are  referred  to  Tehran  legal  medicine  center  (TLMC) 
for  medicolegal  investigations.  Thus  the  retrospective  study 
on  pesticide  poisoning  related  deaths  which  referred  to 
TLMC  is  a  suitable  information  sources  about  fatal  pesti¬ 
cides  poisoning  in  Tehran  and  data  which  collected  from 
this  study  is  very  important  for  preventive  public  health 
planning.  For  these  reasons,  this  study  was  performed  to 
determine  the  epidemiological  affecting  variables  in  fatal 
pesticide  poisoning. 


1752-928X/S  -  see  front  matter  ©  2007  Elsevier  Ltd  and  FFLM.  All  rights  reserved, 
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2.  Material  studied 

In  this  retrospective-descriptive  study,  the  cases  of  sus¬ 
pected  pesticide  poisoning  in  Tehran  from  autopsies  per¬ 
formed  in  TLMC  between  January  2003  and  December 
2004  were  studied.  Data  was  collected  from  reports  of  tox¬ 
icological  analysis. 

The  positive  cases  have  been  studied,  in  order  to  identify 
the  used  pesticide,  as  well  as  the  etiology.  The  frequency  of 
intoxication  and  its  distribution  by  sex,  age,  residential 
location,  marital  status,  job,  type  of  poisoning,  educational 
status  and  season  of  poisoning  were  also  analyzed.  A  ques¬ 
tionnaire  was  designed  and  data  from  all  cases  were 
obtained.  The  Statistical  Package  for  Social  Sciences 
(SPSS)  version  11.5  was  used  to  analysis  of  data. 

3.  Results 

In  this  period,  from  total  of  3885  pesticide  poisoning 
suspected  cases,  51  (1.31%)  of  them  were  related  with  fatal 
pesticide  poisoning  death. 

In  2003  from  total  of  1732  suspected  cases,  20  ( 1 .15%)  of 
them  were  related  with  fatal  pesticide  poisoning  death.  In 
2004,  the  suspected  cases  increased  to  2153  with  31 
( 1 .44%)  fatal  pesticide  poisoning  related  death. 

The  age  of  cases  was  32  ±  17  (mean  ±  SD)  years  old. 
The  highest  frequency  of  poisoning  (65.3%)  was  found  in 
the  age  group  equal  or  less  than  30  years  old. 

63.3%  of  cases  were  male  and  36.7%  were  female.  Male 
to  female  ratio  was  1.72:1. 

Cases  included  a  variety  of  intentional  (52.9%),  acciden¬ 
tal  (7.9%)  and  unknown  (39.2%)  poisoning. 

64.9%  of  cases  were  single  and  the  remainders  (35.1%) 
were  married.  66.7%  of  cases  were  located  in  urban  areas 
and  remainders  (33.3%)  were  located  in  rural  regions. 
The  highest  frequency  of  cases  according  to  job  was  house¬ 
keepers  (31.4%)  and  then  students  (23.5%)  (Table  1). 

Majority  of  cases  had  primary  school  education  (33.3%) 
(Table  2). 

The  frequency  of  pesticides  poisoning  was  greater  in 
autumn  (39.2%)  followed  by  winter  (23.5%),  summer 
(23.5%)  and  spring  (13.7%). 

Insecticides  were  the  most  frequent  cause  of  fatal  pesti¬ 
cides  poisoning  (62.7%),  followed  by  aluminum  phosphide 
(35.3%). 


Table  1 

Job  status  of  fatal  pesticide  poisoning  cases 


Job  status 

Number  of  cases 

Percent 

House  keeper 

16 

31.4 

Student 

12 

23.5 

Farmer 

10 

19.6 

Worker 

5 

9.8 

Jobless 

5 

9.8 

Other 

3 

5.9 

Total 

51 

100 

Table  2 


Educational  level  of  fatal  pesticide  poisoning  cases 


Education  level 

Number  of  cases 

Percent 

Primary 

17 

33.3 

Guidance 

14 

27.5 

High  school 

11 

21.6 

Illiterate 

3 

5.9 

Unknown 

6 

11.7 

Total 

51 

100 

Table  3 

Insecticide  classes  induced  fatal  pesticide  poisoning 

Insecticide  classes 

Number  of  cases 

Percent 

Organophosphates 

17 

53.1 

Organochlorates 

14 

43.7 

Carbamates 

1 

3.2 

Total 

32 

100 

Table  4 

Detected  organophosphates  in  fatal  pesticide  poisoning  cases 

Organophosphates 

Number  of  cases 

Percent 

Malathion 

8 

47 

Diazinon 

3 

17.6 

Azinphos 

2 

11.8 

Chlorpyrifos 

1 

5.9 

Dichlorvus 

1 

5.9 

Ethion 

1 

5.9 

Pyrimifos 

1 

5.9 

Total 

17 

100 

Table  5 

Detected  organochlorates  in  fatal  pesticide  poisoning  cases 

Organochlorates 

Number  of  cases 

Percent 

Endosulfan 

8 

57.1 

Heptachlor 

3 

21.4 

Aldrin 

2 

14.3 

Dildrin 

1 

7.2 

Total 

14 

100 

In  insecticides,  organophosphates  were  most  frequent 
(53.1%)  followed  by  organochlorate  (43.7%),  carbamate 
(3.2%)  (Table  3). 

In  organophosphate,  malathion  (47%)  and  in  orga¬ 
nochlorate,  Endosulfan  (57.1%)  was  most  frequent  insecti¬ 
cides  (Tables  4  and  5).  One  case  of  paraquat  and  one  case 
of  propoxour  (a  carbamate  insecticide)  intoxication  were 
found. 

4.  Discussion 

Present  study  indicates  that  the  fatal  pesticides  self-poi¬ 
soning  in  age  group  equal  or  less  than  30  years  old  is  most 
common,  with  higher  frequency  in  men  and  predominant 
in  unmarried  cases.  A  possible  explanation  could  be  that 
younger  persons  were  easily  excited,  enraged,  depressed 
and  attempted  drastic  steps  like  suicide;  on  the  other  hand, 
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the  more  elderly  individuals  took  more  mature  decisions. 
Our  findings  regard  involvement  of  the  younger  age  group 
in  poisoning  in  comparison  with  other  age  groups.4  Nesime 
et  al.  showed  that  almost  half  of  acute  agrochemical  poi¬ 
soning  in  Turkey  were  less  than  30  years  old  of  cases.5 

In  present  study,  intentional  poisonings  were  more  com¬ 
mon  (52.9%)  than  accidental.  It  was  supported  by  previous 
studies.3’6'7 

In  this  study,  the  higher  mortality  in  males  than  in 
females  is  in  agreement  with  the  previous  reports.2’3’7’8 

Vougiouklakis  et  al.  showed  that  higher  rates  of  suicide 
in  widow  or  unmarried  persons.9 

Easily  available  pesticide  and  socioeconomic  problems 
of  the  cases,  particularly  from  urban  areas  were  the  main 
causes  of  the  intentional  pesticide  poisoning.  The  residen¬ 
tial  location  of  suicide  cases  in  this  study  differ  from  previ¬ 
ous  studies2'3  and  similar  to  Malawi.10 

The  overall  number  of  fatal  pesticide  poisoning  cases 
were  higher  in  autumn  than  other  seasons,  while  in  previ¬ 
ous  studies  a  peak  of  self  poisoning  was  in  spring  and  sum¬ 
mer.3’6  This  pattern  of  seasonal  distribution  in  this  study 
differs  from  other  studies  and  its  reason  is  unclear  to  us. 

A  rising  trend  of  fatal  pesticide  poisoning  in  2004  was 
observed  and  cause  of  this  increasement  is  unclear. 

Insecticides  were  the  first  cause  of  deaths  in  this  study. 
These  data  supported  by  previous  studies  in  Iran.2'3’711 

In  spite  of  minimal  usage  of  organochlorates  com¬ 
pounds  due  to  limited  availability,  the  mortality  rate  from 
these  compounds  is  high.  These  results  may  be  due  to  high 
toxicity  of  these  compounds  and  absence  of  especial  anti¬ 
dote  for  treatment  of  these  poisonings.1’12 

Carbamates  had  low  mortality  rate  in  this  study  and  this 
result  is  due  to  low  toxicity  of  these  insecticides.1'12 

Our  results  showed  that  aluminum  phosphide  alone  was 
the  most  important  cause  of  mortality  in  pesticides  poison¬ 
ing.  This  type  of  poisoning  has  also  been  noted  in  other 
countries, 13-16  and  may  reflect  the  increased  availability 
and  exposure  to  this  agent.  In  Iran,  these  compounds 
known  as  “rice  tablets”  by  the  public  and  widely  used  as 
pest  control  in  grain  silos  especially  rice.17  Severe  acidosis 
and  resistant  hypotension  resulting  in  high  mortality  rate 
and  the  main  problem  noted  in  these  cases.1’11'18 

In  this  study,  there  was  one  paraquat  poisoning  death. 
This  may  be  due  to  the  low  usage  of  this  herbicide  in  Iran. 

In  summary,  pesticides  are  the  most  important  agents  in 
fatal  poisoning  and  aluminum  phosphide  has  emerged  as 
an  agent  for  choice  to  commit  suicide,  especially  in  younger 
age  group  because  it  is  chip,  easily  available  and  highly 


lethal.  Therefore,  more  stringent  legislation  and  enforce¬ 
ment  regarding  the  sale  and  distribution  of  this  toxic  sub¬ 
stance  is  needed. 
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